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Chemical context
Over the past decades, vast efforts have been dedicated to the rational design and synthesis of metal-carboxylate coordination polymers due to their potential applications in medicine, electronics, magnetism, catalysis, gas storage, etc (Ahmad et al., 2014; Patel et al., 2013) . In addition, metal-o-phenanthroline complexes and their derivatives have attracted much attention because of their unusual features (Ma et al., 2004; Bi et al., 2004; Wall et al., 1999; Naing et al., 1995) . This work reports a new copper coordination complex, [Cu(C 4 F 7 O 2 ) 2 (C 12 H 8 N 2 )(H 2 O)], resulting from the reaction of heptafluorobutanoic acid and Cu II ions in the presence of o-phenanthroline.
Structural commentary
The neutral complex [Cu(C 4 F 7 O 2 ) 2 (C 12 H 8 N 2 )(H 2 O)] is composed of a central Cu II ion, coordinated by two oxygen atoms (O1 and O3) of two butanoate anions, an oxygen atom (O5) of the water molecule, and two nitrogen atoms (N1 and N2) of the N,N 0 -chelating o-phenanthroline ligand (Fig. 1 ). Selected geometric parameters are presented in Table 1 . The coordination about the Cu II ion is better described as a square-pyramid. The geometry parameter , which is defined as = ( À )/60, is applicable to five-coordinate structures within the structural continuum between trigonal-bipyramidal and tetragonal or rectangular pyramidal. For perfect tetragonal symmetry, is zero, and for perfect trigonal-bipyramidal geometry, becomes 1.0 (Addison et al., 1984) . In the title compound, the largest angles within the four atoms N1, N2, O2, O3 are = 169.16 (12) for O1-Cu1-N2, and = 156.71 (11) for N1-Cu1-O3. Thus, is 0.21, indicating a 79% rectangular pyramidal geometry.
The Cu-O bonds [1.942 (3) and 1.980 (3) Å ] in the quadrilateral plane are shorter than the apical position [2.173 (3) Å ]. The mean Cu-N(phen) distance of 2.043 Å and the bite angle N1-Cu1-N2 of 81.75 (12) are close to the corresponding values observed in related coppero-phenanthroline compounds (Beghidja et al., 2014; Awaleh et al., 2005) . The cisoid bond angles are in the range 81.75 (12)-96.11 (11) , and transoid ones are 156.71 (11) , and 169. 16 (12) exhibiting substantial deviations from 90 and 180 for a square. These are consistent with literature values (Jing et al., 2011 ). An intramolecular C1-H1Á Á ÁO1 hydrogen bond occurs. The molecular structure of title compound, with displacement ellipsoids shown at the 30% probability level. Table 2 Hydrogen-bond geometry (Å , ). 
Supramolecular features
In the crystal, intermolecular O-HÁ Á ÁO, C-HÁ Á ÁO and C-HÁ Á ÁF hydrogen bonds (Table 2) link the molecules into a three-dimensional network (Fig. 2) (Bernstein et al., 1995) running parallel to the baxis direction (Fig. 3) . In addition, C-HÁ Á ÁF and O-HÁ Á ÁF hydrogen bonds are formed, (C6-H6Á Á ÁF4 and O5-H5BÁ Á ÁF10; Table 2 ; Fig. 3) ; the HÁ Á ÁF distances are comparable with those reported for C-HÁ Á ÁF interactions (2.44-2.90 Å ; Dunitz & Taylor et al., 1997 , Bianchi et al., 2003 Lee et al., 2000) .
In the crystal, the packing appears to be influenced bystacking interactions between o-phenanthroline ring systems of neighboring molecules, with the distance between the centroids of the N1/C1-C4/C12 and C4-C7/C11/C12 rings being 3.533 (2) Å . (Fig. 4) . The shortest CuÁ Á ÁCu distance in the supramolecular structure is 7.845 Å . 
Database survey

Synthesis and crystallization
Cu(ClO4)Á6H 2 O in methanol (0.076 mmol, 0.19 g) was added to a solution of o-phenanthroline (0.076 mmol, 0.14 g) and heptafluorobutanoic acid (0.0160 mmol, 0.1ml) in methanol (7 ml). Afterwards the obtained transparent blue solution was left to evaporate slowly in the air at ambient temperature and after two weeks, X-ray quality crystals appeared as blue plates. They were filtered off, washed with diethyl ether and dried in the air. Yield: 46 mg, 86%. 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . C-bound H atoms were placed in calculated positions and refined as riding with C-H = 0.95 Å and U iso (H) = 1.2U eq (C). The coordinates of the water H atoms were refined, and U iso (H) was set to be 2U eq (O). One of the heptafluorobutanoate groups is disordered over two sets of sites in a 0.705 (9):0.955 (9) ratio. Atoms associated with the disorder were refined with isotropic displacement parameters. Computer programs: APEX2 and SAINT (Bruker, 2007) , SHELXS97, SHELXL97 and SHELXTL (Sheldrick, 2008) and WinGX (Farrugia, 2012) .
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Acta Cryst. program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication:
WinGX (Farrugia, 2012) . 
